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This study examinedpersonal factors, diagnosis 
and delay in referral as possible influences on 
the return to work of workers after low back 
injury. These workers undertook rehabilitation 
programmes after WorkCover and workplace-
based rehabilitation was introduced in NSW in 
July 1987. Using data from the NSW 
Commonwealth Rehabilitation Service, a Branch 
of the Commonwealth Department of 
Community Services and Health, a predictive 
model for return to work after rehabilitation 
was constructed. Factors which were associated 
with an increase in the likelihood 01a return to 
work were younger age, fluency with English 
and early referral for rehabilitation. Severity of 
injury was not associated with the likelihood of 
returning to work. Although the data suggested 
that women returned to work more often than 
men, this difference was not statistically 
significant. 
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o RIG I N A L ART I C L E 
Predicting return to 
work after rehabilitation 
for low back injury 
O nluly 1,1987, reforms to the NSW Workers' Compensation 
Act were introduced. These 
reforms were made in an.attempt to 
reduce the financial and social costs of 
work~related injuries and the burden of 
workers' compensation premiums on 
the employer. The new system was 
named WorkCover, and represented a 
greater commitment to rehabilitation 
and made provision for the ongoing 
needs of the injured worker. 
Prior to the introduction of 
WorkCover, the average time off work 
for an injury caused by accident was 
14.5 weeks (Australian Bureau of 
Statistics: Employment Injuries in 
NSW). Back injuries constituted 22 
per cent of all claims. Apart from the 
direct costs of workers' compensation 
payments and medical expenses, there 
are also considerable indirect costs to 
the employer. 
The aim of this study was to 
construct a predictive model for return 
to work after rehabilitation for low 
back injury. Personal characteristics 
such as age, gender and fluency with 
English, and factors such as the 
diagnosis and delay in referral, were 
examined to asSess their effects on the 
Outcome of rehabilitation. 
literature review 
Low back pain is associated with a 
variety of syndromes and symptoms 
which are difficult to classify. The 
terms back pain, low back pain, back 
injury and chronic back pain are 
frequently used in the scientific 
literature without definition, making it 
difficult to compare and evaluate the 
published research on low back pain. 
The methods of collecting work~ 
related injury data vary from COUl).try 
to country as do the various 
compensation and rehabilitation 
systems. Despite this variation, the 
literature tends to support the fact that 
approximately 80 per cent of workers 
with acute low back pain return to 
work within six weeks (Andersson 
1981, Nachemson 1976, Spengler et al 
1986). The 10-20 per cent of cases that 
do not recover within three months 
contribute 80 per cent of the cost of 
work-related back injuries (Andersson 
1981, Ganora 1984, Spengler et al 
1986). 
The success rates of different 
rehabilitation programmes are difficult 
to compare because of the variations in 
type of programme, selection of 
patients, chronicity of their condition 
and the success criteria used. However 
it appears that higher success rates can 
be gained by placing the expectation of 
a return to work on the participants 
throughout the programme (Catchlove 
and Cohen 1982). 
Because rehabilitation is resource 
intensive, there have been attempts to 
examine characteristics of participants 
to find predictors for return to work. 
The literature has consistently shown 
that the following are predictive of 
rehabilitation outcome: early referral 
(Caruso et a11987, Ganora 1984, 
Hewson et al 1987, Milhous et al 1989, 
Sandstrom 1986), fluency with English 
(Hewson et alI987), the patient's own 
... 
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prediction (Sandstrom 1986), 
satisfaction with work (Hurri 1989), 
lepgth of time in current job and still 
being employed (polatin et al 1989). 
Although diagnosis has not been found 
to be predictive, leg pain and certain 
clinical signs were found to be poor 
prognostic signs (Cairns et al 1984, 
Milhous et a11989, Troup et a11981). 
Factors which have been found to be 
non-predictive are education (Caruso 
et a11987, Frederickson et a11988, 
Hazard et al 1989), smoking and use of 
medication (Hazard et al 1989), marital 
status (Sandstrom 1986) and physical 
ability to lift (Milhous et al 1989). 
Method 
The study population was drawn from 
the 24 regional units of the 
Commonwealth Rehabilitation Service 
(CRS) in NSW. The distribution of . 
these regional units in rural as well as 
major cities meant that the study 
provided a representative cross-section 
of rehabilitation in the whole State. 
There were 854 cases of back injury 
who were both accepted for 
rehabilitation with the CRS in NSW, 
and whose cases were closed in the one 
year period from 31 August 1988 to 1 
September 1989. Of these 854 cases, 
271 were workers who were injured 
after the 1 July 1987 under the 
WorkCover legislation. These 271 
constituted the study population. 
Workers who were injured in a car 
accident on the way to work and chose 
to be rehabilitated under the Motor 
Accident Act rather than under 
WorkCover were not included, as their 
rehabilitation did not necessarily 
involve a workplace-based component 
or follow WorkCover guidelines. 
A low back injury in this study was 
defined as any compensable work-
related back problem, either acute 
onset or slow onset, which was referred 
for rehabilitation. Paraplegia was not 
included. 
The rehabilitation process 
The CommQnwealth Rehabilitation 
Service provides assistance to any 
person within the working age range of 
ORIGINAL ARTICLE 
16-65 with a significant disability. 
Subjects may refer themselves for 
rehabilitation or they may be referred 
oy a variety of sources which include 
doctors, employers, insurance 
companies, unions, and the 
Department of Social Security. 
Assessment by members ofa 
multidisciplinary team precedes 
admission to a rehabilitation 
programme. Following assessment, a 
rehabilitation plan is developed. A 
rehabilitation programme for a back-
injured worker may consist of 
physiotherapy treatment, education in 
back care, physical upgrading such as a 
gym programme and assistance with 
activities of daily living. The worker 
may also require counselling and stress 
management, which may be provided 
by asocial worker, rehabilitation 
counsellor or psychologist. 
When the worker is assessed by a 
doctor as partially incapacitated or fit 
to return to work on selected duties, 
the rehabilitation programme becomes 
workplace based. The return to work 
may be graded. That is, t.he hours at 
work may be gradually increased, and/ 
or the worker may return to work on 
selected duties. This enables the 
worker to increase physical capacity for 
work gradually, with the aim of 
returning to pre-injury capacity. The 
worker is monitored by the 
physiotherapist or occupational 
therapist and upgraded in consultation 
with employerlsupervisorand treating 
doctor. 
Case closure occurs when the worker 
has either returned to pre-injury 
capacity or when capacity has stabilised 
and the team considers that the best 
response has been achieved. 
Variables 
Variables of interest were: age, gender 
and fluency with English, diagnosis, 
Tablet. 
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time before referral and return to 
work. Fluency in English was imputed 
using the country of birth. Those cases 
who were born in English-speaking 
countries were classified as fluent and 
all others were classified as non-
English speaking background (NESB). 
While this is not an accurate measure 
of fluency, this is.the best estimate 
giv~n the available data. 
Th~ 13 disability codes pertaining to 
th~ lumbar spine that had been used in 
the data were grouped in categories. 
Conditions not general1yassociated 
with leg pain were grouped in 
Category land those generally 
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associated with leg pain were grouped 
in Category 2. This approach was 
taken because the specific diagnosis of 
low back disorders is generally hard to 
confirm objectively, andth~ 
subcategories are not of specific 
interest. Additionally, in the author's 
experience, leg pain and symptoms 
generally represent a higher degtee of 
pain and disability than central low 
back symptoms and have also been 
shown to affect th~ outcome of 
rehabilitation (Troup 1981) 
The time befor~ referral was 
recorded·as the diff~rence in weeks 
between the date of referral and the 
date of injury. 
The original data described the 
outcome by one of 16 different 
categories. For the purpose of the 
study it was then re-categorised as 
either returned to work or did not 
return to work. The returned to work 
category included those who had 
returned to part-time or full time work 
at case closure (Table 1). 
Data management 
The caseworkers in the 
Commonwealth Rehabilitation Service 
collect standard information on every 
person who applies for rehabilitation 
and also at case closure. The data used 
in the study were selected from this 
information which is stored in the 
National Data Base in Canberra. Nine 
cases were excluded from the study 
because of missing data. 
Descriptive statistics, correlation 
analysis and logistic regression analysis 
were performed on a microcomputer 
as programmed in the Statistical 
Analysis System (SAS, SAS Institute 
Inc. 1985). 
Results 
Return to work 
Forty-nine per cent of cases had 
returned to either part-time or full-
time work on completion of their 
programme and 51 per cent did not 
return to work (Table 1). 
Age and gender 
The study population consisted of 70 
per cent males (Table 2). The age 
range was from 17 to 63 years with a 
mean age of39 years. Females ranged 
from 17 to 58 years with a meanof37 
years, and males ranged from 18 to 63 
years with a m~an of 40 years. There 
were only three (3.6 per cent) female 
subjects over :5 5 years compared with 
19 (1 0.1 p~r cent) mal~s. English-
fluent subjects were On average 
younger (mean age 38 years) than non-
English speaking background (NESB) 
subjects (mean age 44 years). 
Fifty-6.veper cent of women 
compared with 47 p~r c~nt of men 
returned to work (Table 2). A higher 
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proportion of women returned to part-
time work than men. 
Fluency in English 
Persons categorised as fluent in 
English comprised the 80 per cent of 
subjects who were Australian-born plus 
a further five per cent born in 
countries where English is the main 
language (Table 3). The remaining 15 
per cent were classified as NESB. A 
significantly greater proportion of 
those who were fluent in English 
returned to work (50 per cent) 
compared with those from an NESB 
(33 per cent), (X2(1)=5.83,p<0.025). 
The mean time before referral for 
those fluent in English was 26 weeks 
whereas for the NESB cases it was 31 
weeks. 
Diagnosis 
The diagnoses and categories of cases 
are presented in Table 4. Return to 
work rates were very similar for both 
categories of cases. 
Time before referral 
The distribution of the time before 
referral is shown in Table 5. The time 
between injury and initial referral 
ranged from one day to 87 weeks. The 
median duration of injury before 
referral was 24 weeks. Four per cent of 
the cases were being referred for a 
second time. The mean time before 
referral was significantly less for 
women (28 weeks) than for men (33 
weeks) (t(269)=12.8, p<O.OOI). 
Dropouts 
In the study population there were 
seven people who did not commence 
their rehabilitation programme after 
assessment and 32 who did not 
complete it. Th~ records of these 39 
were examined s~parately to s~e jf they 
differ~d from thos~who did. 
Therewas no significant difference in 
the mean age, m~an time before 
referral, or in th~ir severity of injury, 
compared with those who did 
complete. However there was it 
significantly higher proportiortof men 
in the dropout group than women 
(x2(1)=31.2, p<O.OOl), and mor~ NESB 
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Correlation analysis 
The cotrelation matrix for the main 
variables is shown in Table 6. The 
most important findings were; retUrn 
to work was positively associated with 
fluency in English, and negatively 
associated with age and delay in 
referral; earlier referral with women; 
and subjects less fluent in English with 
older age. 
Multivariate analysis 
Logistic regression (backward 
elimination procedure) was used to 
construct.a model to predict the 
likelihood oftetUrn to work, and to 
allow investigation of the effect of one 
variable whilst controlling fot the 
effect of others. The only significant 
main effects remaining futhe best 
model were age and time before 
referral. Since fluency with English 
and gender were considered to be 
important potential confounders it was 
decided to leave them in the model, 
even though they were non-significant, 
to increase precision (Kleinbaum et al 
1987, Ch 21). The effect of the 
diagnosis in the model was not 
significant. None of the two-way 
interactions were found to be 
significant. The -2 log likelihood was 
346. 
Hence the model which best predicts 
whether a back-injured worker will 
return to work after undergoing a 
rehabilitation programme contains the 
variables AGE, DELAY, FLUENCY 
and GENDER, and is of the form: 
logit (P) = 1.2461 - 0.0295 
AGE - 0.0257 DELAY 
+ 0.1645 GENDER + 0.5905 
FLUENCY 
where P = the probability of returning 
to work, AGE is in years, DELAY is 
the time before referral in weeks; 
GENDER is coded female = 1 and 
male = 0; and FLUENCY is coded 
English fluent = 1, NESB = 0 (Table 
7). 
This model shows that controlling 
for the potential confounding effects of 
fluency and gender, increasing age and 
increasing delay in referral 
independently decrease the likelihood 
of return to work after a low back 
injury (Table 8). 
Discussion 
There are many factors which 
influence the outcome of rehabilitation 
after back injury, some of which have 
been examined in this study. The 
results indicate that the success of 
rehabilitation is influenced by the age 
of the worker and the length ·of time 
between injury and referral. The 
gender and fluency in English of the 
subject may also have some effect on 
the rehabilitation outcome, although 
the confidence intervals were too wide 
to meaningfully gauge the true effect 
of these variables. 
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Gender 
Females comprised 30 per cent of the 
subjects in this study, yet they 
comprise 40 per cent of the NSW 
workforce (ABS: Labour Force Status 
NSW August 1989) and suffered only 
22 per cent of the injuries in the fiscal 
year 1986-87 (Australian ~ur~alI: of 
Statistics: Employment InJunes 1ll 
NSW 1986-87). The difference in 
their representation in the study 
compared with the NSW workforce 
could reflect certain gender differences 
in occupational injuries, occupational 
disease and referral patterns for 
rehabilitation. 
A Women tend to have 
proportionally more occu~ational 
diseases than men.The ratto of 
injuries by accident to 
occupational disease is 
substantially lower for females 
than males (Australian Bureau of 
Statistics: Employment Injuries in 
NSW 1986-87). 
A The higher proportion of 
occupational disease in women 
could result in their being more 
likely to receive rehabilitation, 
given that occupational disease 
results in a longer period off work. 
The average period off work with 
an occupational disease was 53 
weeks in 1986-87, whereas for an 
occupational injury it was 15 weeks 
(Australian Bureau of Statistics: 
Employment Injuries in NSW 
1986-87). 
A Women may be more willing to 
seek assistance when unable to 
work, especially as they often have 
multiple roles to fulfil in the family 
unit. 
.... Women may seek rehabilitation 
assistanc~ more readily if they do 
not have an alternative income 
source when they are unable to 
wodc; for example, they are not 
eligible to receive social welfare 
benefits if their spouse is 
employed. 
There was no obvious influence of 
gender on probability of returning to 
work. Howeverther~ are reaSOns why 
women might be expected to return to 
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work more quickly after low back 
injuries. Firsdy, women in industry in 
NSW were restricted to lifting under 
16kg at the time of the study. This 
restricts them to the lighter jobs and 
possibly reduces the risk of low back 
injury. This means they can return to 
work earlier because they do not need 
to be as fit to return to their normal 
duties, nor do their normal duties pose 
as much risk for re-injury as the 
normal duties of men. It may also b~ 
easier to find them selected duties. 
Secondly, more women thanm~n 
returned to part-time work, which is 
easier toachiev~ aft~rsuffering a low 
back injury than returning to full-time 
employment. This was either b~cause 
they were part-time workers at the 
time of the injury or because they had 
the choice of working part-time after 
their injury because of their role asa 
secondary incomeeamer. 
Age 
The age distribution of subjects was 
similar to the age distribution of the 
workforce except that there were 
proportionally fewer subjects under 25 
years and over 55 years than their 
participation in the workf<:>r~ 
(Australian Bureau of Stattsttcs: Labour 
Force in NSW). This does not 
necessarily mean that workers in these 
age groups have fewer injuries bu~ 
could mean that they do not reqUire or 
seek rehabilitation. 
The mean age of females studied was 
lower than males, confirming their 
decreasing par.tidpation in the work 
force in the older ag~ ranges . 
(Australian Bureau of Statistics: Labour 
Force in NSW). 
Age was found to b~ a significant 
predictor for returning to work in this 
study, with the lik~lihood of return to 
work decreasing with age. A similar 
result has been found by some 
(Frederickson et a11988, Hazardet al 
1989, Milhous et a11989) but not all 
(Caruso et al1987, Sandstrom 1986) 
comparable studies. Possible reasons 
for the influence of age include the 
attitudes of employers in Australia, 
who may be unwilling to spend time 
rehabilitating an older worker, . 
particularly when there is an ahundant 
supply of younger workers with 
healthy backs. In this context, it should 
be noted that Australia does not yet 
have anti-discrimination legislation 
related to age. 
In addition, the attitudes of workers 
may be important, particularly if the 
injury is seen as a reason for early 
retirement and there are few financial 
penalties for doing so. 
Caseworkers in the CRS, who are 
usually young, may influence the 
outcome by focusing on the younger 
injured worker. 
Country of birth/fluency 
in English 
One in five of the subjects was hom 
overseas, and 15 per cent were hom in 
non-English-speaking countries, a 
distribution similar to that of the NSW 
workforce (Department of Industrial 
Relations and Employment: 
Employment Injuries in NSW. A 
Statistical Analysis). This is also the 
same proportion that Meekosha found 
in 1986 when studying all referrals to 
the CRS. 
However, as NESB workers are over-
represented in the high-risk industries 
of manufacturing and construction 
(Alcorso 1988) it could be expected 
that they would make up a higher 
proportion of the injured population. 
It maybe that migrant workers are 
underclaiming for workers' 
compensation due to ignorance or fear 
of losing their employment. This 
would be especially true for newly 
arrived migrants. 
Fluency in English was not found to 
be an important determinant of return 
to work. However, the effect of fluency 
in English may have been stronger had 
the appropriate data been available. 
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Using country of birth as a proxy for 
non-fluency in English would have 
classified fluent migrants as not fluent. 
The NESB worker may be less likely 
to return to work because of being: 
.6. referred later for rehabilitation and 
hence more likely to have been 
terminated by the employer 
(Hewson et alI987); 
A significandy older than the fluent 
workers; 
.6. less likely to be referred for 
rehabilitation (Ellis 1988, Encel 
and Johnston 1978) and more 
likely to have their application 
rejected (Meekosha 1986); 
A higher non-completion rate of 
rehabilitation programme and; 
A less likely to be able to take part in 
a graded return to work, as 
selected duties often require 
clerical and/or communication 
skills. 
Time before referral 
The most significant predictor for 
return to work after low back injury is 
the length of time between injury and 
rehabilitation. Thirty seven per cent 
of cases were referred more than 30 
weeks after injury and only 26 per cent 
of these cases returned to work. This 
confirmed the findings of others 
(Caruso et al1987, Ganora 1984, 
Hewsonet al1987, Milhouset al1989, 
Sandstrom 1986) that the probability 
of return to work decreases, the longer 
the worker remains off work. The 
importance of this factor has now been 
recognised hy insurance companies 
who are installing systems to initiate 
referrals after a specified time has 
elapsed. Given that employers are able 
to terminate an employee who has not 
returned to work within six months of 
injury, it is critical that early referral to 
rehabilitation occurs while the worker 
still has employment. 
Women were referred for 
rehabilitation on average four weeks 
earlier than men. 
This earlier referral could be due to: 
... women suffering less severe 
injuries; 
... doctors may treat women 
differendy; there is some evidence 
to suggest that more time is spent 
looking for a diagnosis and more 
frequendy proceeding to surgery 
for men than women (Kelsey and 
Ostfeld 1975); 
... women may be more persistent in 
their pursuit of rehabilitation 
ServIces. 
The earlier referral of women is a 
factor which influenced their better 
return to work rate when compared 
with men. 
It is likely that NESBcases were also 
referred later for rehahilitation than 
others, a factor which decreased their 
likelihood of returning to work. 
Reasons for their later referral could 
reflect the opinion of the referrer as to 
the benefit of rehabilitation for such 
cases,or it could reflect the ignorance 
of the NESB worker as to its 
availability. 
Severity of injury 
Studies which used leg pain as an index 
of severity (Cairns et a11984, Milhous 
etal1989, Troup et al1981) found it 
to he a sign of poor prognosis. This 
study, however, did not show any 
relationship between the severity of the 
injury and the results of rehabilitation. 
Had more specific information been 
availa:hle on whether or not the 
individual suffered leg pain, there may 
have been an effect. . 
Conclusions 
Since the introduction of WorkCover 
inJuly 1987, workplace-based 
rehabilitation has become a widely 
accepted method of assisting injured 
workers to return to work. 
The results of the analysis show that 
there are some relationships between 
personal characteristics, length of time 
before referral and the outcome of 
rehabilitation after low back injury. 
Personal factors such as age and 
fluency in English all affected the 
probability of the worker returning to 
work. However these factors have less 
influence if the worker is referred early 
for rehabilitation, before both physical 
condition and confidence have been 
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lost and before patterns of illness 
behaviour have affected family and 
social structures. Early referral also 
increases the chance that the worker 
still has a job to return to, the effect of 
which, although not able to be 
measured in this study, would also be 
considerable. 
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